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(57) ABSTRACT 
To press a medium using an appropriate pressing force and 
perform colorimetric measurement, a color measurement 
device for performing colorimetric measurement of a print 
pattern printed on a medium, the color measurement device 
comprising a pressing member for pressing the medium; a 
power source for outputting powerfor the pressing memberto 
press the medium; a detecting part for detecting a pressing 
force on the medium; a color measurement section for per 
forming colorimetric measurement of the print pattern; and a 
control part for controlling the power Source so that the press 
ing force detected by the detecting part is equal to a predeter 
mined pressing force, and for causing the color measurement 
section to perform colorimetric measurement of the print 
pattern printed on the medium pressed by the pressing mem 
ber. 

8 Claims, 8 Drawing Sheets 
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COLOR MEASUREMENT DEVICE AND 
COLOR MEASUREMENT METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to Japanese Patent Appli 
cation No. 2010-232966 filed on Oct. 15, 2010. The entire 
disclosure of Japanese Patent Application No. 2010-232966 
is hereby incorporated herein by reference. 

BACKGROUND 

1. Technological Field 
The present invention relates to a color measurement 

device and a color measurement method. 
2. Background Technology 
There exist inkjet-type printing devices that are provided 

with a colorimeter. In printing devices of Such description, 
color measurement is performed in relation to colors that are 
based on specific standards, and results of inkjet printing on 
printed material are assessed using the color measurement 
result. 

Japanese Patent Application Publication No. 2008-275587 
(Patent Citation 1) is an example of the related art. 

SUMMARY 

Problems to be Solved by the Invention 

In an instance in which an optical sensor or a similar device 
is used to perform color measurement on a print pattern, color 
measurement cannot be performed in an accurate manner if 
the distance between the sensor and the print pattern is not 
appropriate. Therefore, under Such circumstances, it is pref 
erable that the medium is pressed using an appropriate press 
ing force and color measurement is performed. 

With the above-mentioned circumstances in view, an and 
Vantage of the invention is to press a medium using an appro 
priate pressing force and perform color measurement. 

Means Used to Solve the Above-Mentioned 
Problems 

In order to achieve the above-mentioned object, a principal 
aspect of the invention is a color measurement device for 
performing colorimetric measurement of a print pattern 
printed on a medium, the color measurement device includ 
ing: 

a pressing member for pressing the medium; 
a power Source for outputting powerfor the pressing mem 

ber to press the medium; 
a detecting part for detecting a pressing force on the 
medium; 

a color measurement section for performing colorimetric 
measurement of the print pattern; and 

a control part for controlling the power source so that the 
pressing force detected by the detecting part is equal to 
a predetermined pressing force, and for causing the color 
measurement section to perform colorimetric measure 
ment of the print pattern printed on the medium pressed 
by the pressing member. 

Other characteristics of the invention will be described in 
the present specifications and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring now to the attached drawings which form a part 
of this original disclosure: 
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2 
FIG. 1 is a perspective view of a printer including a color 

measurement device according to the present embodiment; 
FIG. 2 is a block diagram of the overall configuration of a 

printer 1 including the color measurement device according 
to the present embodiment; 

FIG. 3 is a vertical cross-section view showing the con 
figuration of the printer 1 according to the present embodi 
ment; 

FIG. 4 is a perspective view of the color measurement 
device according to the present embodiment as viewed from 
a side towards a paper ejection unit of the printer, 

FIG.5 is a drawing showing an overview of a configuration 
of a pressing mechanism; 

FIG. 6 is a drawing showing an overview of a configuration 
of a color measurement unit; 

FIG. 7 is a first schematic diagram of a position at which a 
pressure sensor 27 is provided; 

FIG. 8 is a flow chart used to illustrate a pressing-force 
Setting process; 

FIG. 9 is a drawing showing a relationship between motor 
output and strain gauge output in the present embodiment; 

FIG. 10 is a flow chart used to illustrate a color calibration 
process; 

FIG. 11 is a second schematic diagram of a position at 
which the pressure sensor 27 is provided; and 

FIG. 12 is a third schematic diagram of a position at which 
the pressure sensor 27 is provided. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

At least the following matter is made apparent by the 
present specifications and the accompanying drawings. A 
color measurement device for performing colorimetric mea 
Surement of a print pattern printed on a medium, the color 
measurement device including: 

a pressing member for pressing the medium; 
a power source for outputting powerfor the pressing mem 

ber to press the medium; 
a detecting part for detecting a pressing force on the 

medium; 
a color measurement section for performing colorimetric 

measurement of the print pattern; and 
a control part for controlling the power source so that the 

pressing force detected by the detecting part is equal to 
a predetermined pressing force, and for causing the color 
measurement section to perform colorimetric measure 
ment of the print pattern printed on the medium pressed 
by the pressing member. It thereby becomes possible to 
press the medium using an appropriate pressing force 
and perform colorimetric measurement. 

In the color measurement device, it is preferable that the 
control part changes the output of the power source and 
causes the pressing member to press the medium; specifies an 
output of the power source at which the pressing force 
detected by the detecting part is equal to the predetermined 
pressing force; and records the specified output. It thereby 
becomes possible to adjust the pressing force during colori 
metric measurement. 

It is preferable that the detecting part is provided at a 
position opposite the pressing member. It thereby becomes 
possible to detect the pressure with which the detecting part is 
pressed by the pressing member through the medium. 
The detecting part may also be provided to the pressing 

member. It thereby becomes possible to obtain a configura 
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tion in which the detecting part is not present at a location 
through which the medium passes when the pressing member 
is not pressing the medium. 

It is preferable that the detecting part is provided on a 
Surface where the pressing member comes into contact with 
the medium, and is provided to a side of the Surface set apart 
from where the power source is disposed, in a direction along 
which the medium is conveyed. It thereby becomes possible 
to detect the pressing force at a side towards a front end of the 
pressing member. 

It is preferable that a plurality of the detecting parts are 
provided in a direction that intersects a direction along which 
the medium is conveyed. It thereby becomes possible to 
adjust the pressing force based on the result of detection by a 
plurality of detecting parts. 

It is preferable that colorimetric measurement of the print 
pattern is performed when all pressing forces detected by the 
plurality of detecting parts are within a predetermined range 
of pressing forces. It thereby becomes possible to press the 
medium using a more appropriate pressing force and perform 
colorimetric measurement. 
A color measurement method, including: 
causing a pressing medium to press a medium using power 

outputted by a power source; 
detecting a pressing force on the medium when the press 

ing member has moved to a position at which the 
medium is pressed; and 

controlling the power source so that the detected pressing 
force is equal to a predetermined pressing force, and 
performing colorimetric measurement of a print pattern 
printed on the medium. It thereby becomes possible to 
press the medium using an appropriate pressing force 
and perform colorimetric measurement. 

Overview of Printer 1 Including Color Measurement Device 
FIG. 1 is a perspective view of a printer including a color 

measurement device according to the present embodiment. 
FIG. 2 is a block diagram of the overall configuration of a 
printer 1 including the color measurement device according 
to the present embodiment. FIG. 3 is a vertical cross-section 
view showing the configuration of the printer 1 according to 
the present embodiment. First, a brief description will be 
given for a basic configuration of the printer including the 
color measurement device according to the present embodi 
ment. As shown in FIG.3, the color measurement device 20 is 
disposed downstream, relative to a paper discharge roller unit 
11, in the conveyance direction in the printer 1. 
An inkjet printer (hereafter referred to as “printer) 1 for 

ejecting ink from nozzles will be used as an example of a 
printing device including a color measurement device 20 
according to the present embodiment, the color measurement 
device 20 being provided to the inkjet printer as an option as 
shown in FIG.1. The embodiment will be described in rela 
tion to a printing system in which a computer 2 is connected 
to the printer 1 including the color measurement device 20, 
the color measurement device 20 having a paper-pressing 
device 30, as shown in FIG. 2. 
Configuration of Printer 1 
As shown in FIG. 2, the printer 1 according to the present 

embodiment receives print data from the computer 2, which is 
an external device; controls each unit (i.e., a conveyance unit 
11, a carriage unit 12, and a head unit 13) using a control part 
10; and forms an image on a paper sheet S, which is a medium. 
A detector group 14 monitors the situation in the printer 1, 
and the control part 10 controls each of the units based on 
results of detection. 
The control part 10 is a control unit for controlling the 

printer 1. An interface part 10a is used for performing trans 
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4 
mission/reception of a signal between the printer 1 and the 
computer 2 and between the printer 1 and the color measure 
ment device 20, the computer 2 and the color measurement 
device 20 being external devices. A memory 10c is used for 
providing a region for holding programs, a task region, or 
another region for a CPU 10b. The CPU 10b controls, for 
example, the conveyance unit 11 and the carriage unit 12, 
according to a computer program (Such as firmware) recorded 
in the memory 10c. 
The conveyance unit 11 is for conveying, during printing, 

the paper sheet S by a predetermined conveyance amount in 
the conveyance direction after the paper sheet S is fed to a 
position at which printing can be performed, as shown in FIG. 
3. The conveyance unit 11 has a paper feed roll 11a, a con 
Veyance motor 11b, a conveyance roller 11c, a platen 11d, and 
a paper discharge roller unit 11e. The paper feed roll 11a is 
caused to rotate, and the paper sheet S to be printed on is sent 
to the conveyance roller 11c. When a paper detection sensor 
14a detects a front-end position of the paper sheet S that has 
been sent from the paper feed roll 11a, the control part 10 
causes the conveyance roller 11c to rotate and positions the 
paper sheet Sata printing start position. When the paper sheet 
S is positioned at the printing start position, at least some 
nozzles on a head 12a are opposite the paper sheet S. 
The carriage unit 12 is used for moving the head 12a along 

an intersecting direction (hereafter also referred to as “direc 
tion of movement'), which intersects with the conveyance 
direction. The printer 1 is capable of ejecting ink from each of 
the nozzles when the head 12a is moving in either direction 
along the direction of movement. 
The printer 1 according to the present embodiment is 

capable of printing a variety of types of print patterns based 
on print data transmitted from the computer 2 or print data 
that is internally held. An example of a print pattern is a print 
pattern for adjusting the density or adjusting the print position 
of the printer 1. A plurality of Subpatterns are arranged in a 
direction that intersects with the conveyance direction of the 
paper sheet S. 
Configuration of Color Measurement Device 20 

FIG. 4 is a perspective view of the color measurement 
device according to the present embodiment as viewed from 
a side towards a paper ejection unit of the printer. 
The color measurement device 20 according to the present 

embodiment is configured so that the paper sheet S dis 
charged from the paper discharge roller unit 11e of the printer 
1 is conveyed to a colorimetric measurement position of the 
color measurement device 20 as shown in FIGS. 3 and 4, so 
that colorimetric measurement can be performed on a print 
pattern P that has been printed in the printer 1. In the print 
pattern Paccording to the present embodiment, a plurality of 
subpatterns Pa having colors and densities that differ are 
arranged along the intersecting direction, which intersects 
with the conveyance direction of the paper sheet S. The color 
measurement device 20 performs colorimetric measurement 
of each of the subpatterns Pa at the colorimetric measurement 
position, which is downstream relative to the paper discharge 
roller unit 11e of the printer 1. Labels indicating the subpat 
terns Pa are partially omitted from FIG. 4. 

FIG.5 is a drawing showing an overview of a configuration 
of a pressing mechanism. FIG. 6 is a drawing showing an 
overview of a configuration of a color measurement unit. FIG. 
7 is a first schematic diagram of a position at which a pressure 
sensor 27 is provided. 
As shown in FIGS. 5 and 6, the color measurement device 

20 includes a conveyance guide 21, a paper-pressing member 
22, a pressing mechanism 23, a color measurement unit 24, a 
controller 25 (see FIG. 2), and a paper ejection unit 26. The 
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conveyance guide 21 is a member for guiding the paper sheet 
S that is discharged from the printer 1. The paper-pressing 
member 22 is a member that functions as a pressing member 
for pressing the paper sheet S on the conveyance guide 21 
towards the conveyance guide 21. The pressing mechanism 
23 is a mechanism for moving the paper-pressing member 22 
between a pressing position (i.e., a position at which the 
paper-pressing member 22 presses the paper sheet S) and a 
retracted position (i.e., a position at which the paper-pressing 
member 22 has retracted). The color measurement unit 24 
performs colorimetric measurement of the print pattern P 
printed on the paper sheet S. The controller 25 controls the 
pressing mechanism 23 and the color measurement unit 24 of 
the color measurement device 20. The paper ejection unit 26 
discharges the paper sheet S on which colorimetric measure 
ment has been performed. 
The conveyance guide 21 is a plate-shaped member pro 

vided downstream, relative to the paper discharge roller unit 
11e of the printer 1, in the conveyance direction. The convey 
ance guide 21 is provided at a position that is slightly lower 
than a position at which the paper sheet S is discharged from 
the paper discharge roller unit 11e. The conveyance guide 21 
is formed so as to be significantly wider than the width of the 
paper sheet S in the intersecting direction. The position to 
which the paper sheet S is conveyed and at which colorimetric 
measurement is performed on the paper sheet S is formed so 
as to be flat. 
The conveyance guide 21 is provided with a pressure sen 

Sor 27 (corresponding to a detecting part). The pressure sen 
Sor 27 detects a pressing force from the paper-pressing mem 
ber 22 (described further below). In the present embodiment, 
the pressure sensor 27 is configured by a strain gauge. The 
pressure sensor 27 is connected to the controller 25. The 
pressure sensor 27 is embedded in the conveyance guide 21 so 
that the surface of the pressure sensor 27 is exposed, and is 
formed so that the point over which the paper sheet S passes 
on the conveyance guide 21 is flat. 

FIG. 7 will now be referenced in order to specify the 
arrangement of the pressure sensor 27 in further detail. In 
FIG. 7, the pressure sensor 27 is provided on the conveyance 
guide 21 on a side towards the front end of the paper-pressing 
member 22. Specifically, in an instance in which the paper 
pressing member 22 is hypothetically divided into two in the 
conveyance direction of the paper sheet S, the pressure sensor 
27 is provided to a position corresponding to a part of the 
paper-pressing member 22 that is further on the downstream 
side. 
The paper-pressing member 22 is a plate-shaped member 

having a rectangular profile, and is disposed so that the lon 
gitudinal direction follows along the intersecting direction. 
An opening 22h (see FIG. 4) is formed on the paper-pressing 
member 22 along the intersecting direction. The paper-press 
ing member 22 is formed so as to have a width in the inter 
secting direction that is wider than the width of the paper 
sheet S to be conveyed. The opening 22h is formed so as to be 
slightly narrower than the width of the paper sheet S in the 
intersecting direction. Therefore, in an instance in which the 
paper sheet S conveyed onto the conveyance guide 21 is 
pressed by the paper-pressing member 22, a portion of the 
paper sheet S on which the print pattern P has been printed is 
exposed through the opening 22h. 
The pressing mechanism 23 has a rotating shaft 22a, a DC 

motor 22b, and a gear train 22c. The rotating shaft 22a is 
provided to an edge part, on an upstream side in the convey 
ance direction, of the paper-pressing member 22, so that a 
longitudinal direction follows along the intersecting direc 
tion. The rotating shaft 22a is provided so as to be capable of 
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6 
rotating about the longitudinal direction. The paper-pressing 
member 22 is mounted on the rotating shaft 22a. When the 
rotating shaft 22a rotates, the paper-pressing member 22 
rotates about the rotating shaft 22a. The DC motor 22b is a 
drive source for causing the rotating shaft 22a to rotate. The 
DC motor is controlled by the controller 25. The gear train 
22c is a gear train for transmitting the power from the DC 
motor 22b to the rotating shaft 22a. The gear train 22c has a 
first gear 22d provided at one end part of the rotating shaft 
22a, and a second gear 22fprovided to a motor shaft 22e. The 
motor shaft 22e corresponds to an output part of the DC motor 
22b. The first gear 22d and the second gear 22fare configured 
So as to have a reduction ratio of approximately 1/40. The gear 
train 22c corresponds to a transmitting part for reducing, and 
transmitting to the paper-pressing member 22, the power 
from the DC motor 22b. In other words, the gear train 22c 
corresponds to a transmitting part for decreasing the displace 
ment of the motor shaft 22e of the DC motor 22b and displac 
ing the paper-pressing member 22, while also increasing the 
displacement of the paper-pressing member 22 and displac 
ing the motor shaft 22e. There is also provided an encoder 
22g, which is a detecting part for detecting the rotational 
displacement of the motor shaft 22e. 

Ifan electric current flowing in a predetermined direction is 
fed to the DC motor 22b while the paper-pressing member 22 
is in the retracted position, the paper-pressing member 22 
moves about the rotating shaft 22a So as to face an upper 
Surface of the conveyance guide 21, and a lower Surface of the 
paper-pressing member 22 and the upper Surface of the con 
Veyance guide 21 are opposite each other. If the electric 
current flowing in the predetermined direction continues to be 
fed to the DC motor 22b after the paper-pressing member 22 
and the conveyance guide 21 are opposite each other, there 
will be generated a pressing force (i.e., a torque) with which 
the paper-pressing member 22 presses the conveyance guide 
21. If an electric current flowing in an opposite direction 
relative to the predetermined direction is fed to the DC motor 
22b, the paper-pressing member 22 moves about the rotating 
shaft 22a in a direction away from the upper surface of the 
conveyance guide 21. 
The color measurement unit 24 has a color measurement 

section 24a, formed by a light sensor linked to the controller 
25; and a color measurement-part-moving mechanism 24b 
for moving the color measurement section 24a in the inter 
secting direction. The color measurement section 24a has, 
e.g., a light-emitting part and a light-receiving part, and per 
forms colorimetric measurement based on the amount of light 
received by the light-receiving part, the light having been 
emitted by the light-emitting part and reflected by the print 
pattern P. 

In the color measurement-part-moving mechanism 24b, a 
color measurement-part-moving motor (not shown) for mov 
ing the color measurement section 24a in the intersecting 
direction is provided so that a torque from the color measure 
ment-part-moving motor is transmitted to a belt (not shown) 
that is secured to the color measurement section 24a, and the 
color measurement section 24a is provided so as to be capable 
of movement in both directions along a guide shaft 24c for 
guidance along the intersecting direction. The position of the 
color measurement section 24a is controlled using a pulse 
motor as the color measurement-part-moving motor (not 
shown), or an encoder or a similar device. Therefore, the 
controller is capable of specifying the subpatterns Pa sub 
jected to colorimetric measurement, based on the amount of 
movement of the color measurement section 24a. 
A movement roller 24d is provided to a lower end of the 

color measurement section 24a. The movement roller 24d 
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rolls overin contact with the paper-pressing member 22 when 
the color measurement section 24a moves, and moves on the 
paper-pressing member 22 while being guided by the paper 
pressing member 22. The color measurement section 24a 
performs colorimetric measurement of the print pattern P. 
which is exposed through the opening 22h of the paper 
pressing member 22, when running over and travelling on the 
paper-pressing member 22 pressing the paper sheet S. When 
the paper-pressing member 22 releases the pressing (i.e., 
when the paper-pressing member 22 moves to the retracted 
position), the color measurement section 24a retracts from 
above the paper-pressing member 22 to an external region. 
Therefore, the guide shaft 24c extends beyond the width of 
the paper-pressing member 22 in the intersecting direction so 
that the color measurement section 24a can retract from being 
on the paper-pressing member 22. In other words, the color 
measurement section 24a is capable of moving between a 
region on the paper-pressing member 22, where the color 
measurement section 24a is disposed when colorimetric mea 
Surement is being performed; and a region outside the paper 
pressing member 22 in the intersecting direction, where the 
color measurement section 24a is disposed when colorimetric 
measurement is not being performed. Each process per 
formed by the controller 25 will be described further below. 
The paper ejection unit 26 is a pair of upper and lower 

rollers 26a, 26b provided downstream relative to the colori 
metric measurement position. The lower roller 26b is con 
trolled by the controller 25 and the paper sheet S is conveyed. 
Pressing-Force-Setting Process 

FIG. 8 is a flow chart used to illustrate a pressing-force 
setting process. First, the paper sheet S is conveyed to the 
colorimetric measurement position, and the conveyance 
guide 21 is caused to support the paper sheet S (S102). Next, 
the paper-pressing member 22 is moved to the pressing posi 
tion (S104). Then, the output of the DC motor 22b is gradu 
ally increased (S106). 

FIG. 9 is a drawing showing a relationship between motor 
output and strain gauge output in the present embodiment. 
The motor output shown here is the output (electrical power) 
of the DC motor 22b, and the strain gauge output is the output 
of the strain gauge in the pressure sensor 27. Thus, even when 
the output of the DC motor 22b is increased, in an initial stage, 
the power from the output is used to remove any curling in the 
paper sheet S, and a rise in the strain gauge output is therefore 
delayed. Subsequently, as the output of the DC motor 22b is 
increased, the output of the strain gauge begins to also 
increase. 

In the present embodiment, the pressure is adjusted so that 
the strain gauge output becomes equal to A1 (S108). Accord 
ingly, a motor output C1, at which the output of the strain 
gauge reaches A1 as the output of the DC motor 22b is 
gradually increased, is recorded (S.110). It thereby becomes 
possible to continuously press the paper sheet Satan appro 
priate pressure and perform colorimetric measurement by 
using the motor output C1 in relation to the paper sheet S. 

In the above description, a recording is made for a motor 
output at which the output of the Strain gauge is equal to A1. 
However, a predetermined range of motor outputs B1 to 32, 
within which the output of the strain gauge is in a range of B1 
to B2, may also be recorded. 
A reason for setting the pressing force is to address any 

effect arising from curling or other adverse circumstances in 
the paper sheet itself, depending on the type of the paper sheet 
S. In an instance in which, e.g., the paper sheet S is a thick 
paper sheet, if the paper sheet is fed from a roll as in the 
present embodiment, the curling in the paper sheet S itself 
cannot be readily removed. Under Such circumstances, there 
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8 
may be an instance in which the paper sheet S cannot be 
pressed into a flat state if the pressing mechanism 23 is driven 
using the same electrical power as that used in an instance of 
a thin paper sheet. Alternatively, if the pressing mechanism 23 
is driven using an excessive amount of electrical power, not 
only will the paper sheet S be pressed to an excessive degree 
and colorimetric measurement become impossible to perform 
in an appropriate manner, but a problem will be presented in 
regard to the power being wasted by unnecessary current. 

Also, in relation to characteristics of the DC motor 22b, 
there may be an instance in which a variation in the product 
causes the power output to be inconsistent even if the same 
electrical power is fed. 

Therefore, in the present embodiment, a configuration is 
used in which the paper sheet S can be pressed using an 
appropriate pressing force as described above. 
Color Calibration Process 

FIG. 10 is a flow chart used to illustrate a color calibration 
process. An operation of the paper-pressing member 22 and 
other components will now be described in further detail, and 
a procedure for the color calibration process will also be 
described. 

First, the printer 1 executes printing of the print pattern P 
(i.e. pattern printing process, S202). Printing of the print 
pattern P can be performed using a known printing technique 
by the printer 1. Therefore, a description of the printing of the 
print pattern P will be omitted here. The printer 1 prints, on the 
paper sheet S, a print pattern P in which a plurality of subpat 
terns Pa are arranged in the intersecting direction, as the print 
pattern P. 

Next, the printer 1 conveys the paper sheet S until the print 
pattern P on the paper sheet S reaches the colorimetric mea 
Surement position, and causes the conveyance guide 21 to 
support the paper sheet S (S204). Here, the paper-pressing 
member 22 is at the retracted position as shown in FIG. 5. 
When the print pattern Preaches the colorimetric measure 
ment position of the color measurement device 20, the printer 
1 discontinues conveyance of the paper sheet S. There may be 
an instance in which the conveyed paper sheet S lifts off the 
conveyance guide 21 as shown in FIG. 5. If the color mea 
Surement unit 24 performs colorimetric measurement of the 
print pattern Pina State of such description, there is a risk that 
the distance between the color measurement section 24a and 
the print pattern P becomes inconsistent, and that the colori 
metric measurement cannot be performed in an accurate man 

. 

Therefore, next, the color measurement device 20 conveys 
the paper-pressing member 22 to the pressing position, and 
inhibits the paper sheet S from lifting off the conveyance 
guide 21 (S206). Here, the controller 25 of the color measure 
ment device 20 drives the DC motor 22b and moves the 
paper-pressing member 22, which is at the retracted position, 
to the pressing position (see FIG. 6). The power of the DC 
motor 22b is transmitted to the rotating shaft 22a via the gear 
train 22c. The paper-pressing member 22 moves about the 
rotating shaft 22a So as to be opposite the upper Surface of the 
conveyance guide 21, and the lower Surface of the paper 
pressing member 22 and the upper Surface of the conveyance 
guide 21 are opposite each other. The paper sheet S is sand 
wiched between the lower surface of the paper-pressing 
member 22 and the upper Surface of the conveyance guide, 
whereby the print pattern P exposed through the opening 22h 
of the paper-pressing member 22 is corrected so as to be flat 
even if there is a curl in the paper sheet S. The controller 25 
detects the arrival of the paper-pressing member 22 at the 
pressing position, based on the result of detection by the 
encoder 22g. 



US 8,687,176 B2 

Next, the DC motor 22b is driven using the motor output C.1 
that has been recorded in the process described further above, 
and the paper sheet S is pressed by the paper-pressing mem 
ber 22 (S208). The paper sheet S is thereby pressed by a 
pressing force that is suitable for colorimetric measurement. 
The DC motor 22b may also be driven using a motor output 
within the predetermined range of B1 to 32. 

If the controller 25 causes the DC motor 22b to stop after 
the paper-pressing member 22 has moved to the pressing 
position, there is a risk of the paper sheet S pressing the 
paper-pressing member 22 upwards and the paper sheet S 
lifting back off the conveyance guide 21. Therefore, the con 
troller 25 continues to feed a predetermined electrical current 
to the DC motor 22b and causes the DC motor 22b to continue 
outputting power by which the paper-pressing member 22 
presses the paper sheet S. The paper sheet S is thereby pre 
vented from lifting off the conveyance guide 21. 

Next, the controller 25 causes the color measurement sec 
tion 24a to move (S210). The color measurement section 24a 
at the start of movement is disposed in a region to the outside 
of the paper-pressing member 22. If the color measurement 
section 24a continues to move (“No” at S212, then S210), the 
color measurement section 24a reaches a location above the 
paper-pressing member 22. If the controller 25 determines the 
color measurement section 24a to be positioned above the 
paper-pressing member 22 (“Yes” at S212), the controller 25 
performs the color measurement process. 

Next, the controller 25 executes the color measurement 
process while causing the paper-pressing member 22 to press 
the paper sheet S (S214). Here, the controller 25 causes the 
color measurement section 24a to move on the paper-pressing 
member 22 while causing the paper-pressing member 22 to 
guide the movement roller 24d. The controller 25 causes the 
color measurement section 24a to perform colorimetric mea 
surement of the print pattern P that is exposed through the 
opening 22h of the paper-pressing member 22. Since the 
color measurement section 24a moves while the movement 
roller 24d is rolling on the paper-pressing member 22 as the 
paper-pressing member 22 is pressing the paper sheet S, the 
distance between the color measurement section 24a and the 
print pattern P is kept fixed. Colorimetric measurement can 
therefore be performed in an accurate manner. 

After the color measurement process has ended, the con 
troller 25 executes a color measurement completion process 
(S216). Specifically, the controller 25 causes the color mea 
Surement section 24a to move to a region to the outside of the 
paper-pressing member 22, causes the paper-pressing mem 
ber to move to the retracted position, and then causes the 
paper sheet S to be discharged. 

Finally, the control part 10 of the printer 1 calculates a 
corrective value for color calibration based on the result of the 
colorimetric measurement obtained in the color measurement 
process (i.e., in the S214), and stores the corrective value in 
the memory 10c (S218). The corrective-value-calculating 
process can be performed using a known color calibration 
technique, and a description shall therefore not be provided. 

It is thereby possible to press the paper sheet S using an 
appropriate pressing force and perform colorimetric mea 
Surement. Although the pressing-force-setting process and 
the color calibration process were described individually, 
these processes can also be made to perform as a single joined 
process. Specifically, steps S106 through S108 of the press 
ing-force-setting process can be made to performat step S208 
of the color calibration process. It also thereby becomes pos 
sible to set an appropriate pressing force each time colorimet 
ric measurement is performed. 
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FIG. 11 is a second schematic diagram of a position at 

which the pressure sensor 27 is provided. In the embodiment 
described above, the pressure sensor 27 is provided in the 
conveyance guide 21. However, the pressure sensor 27 may 
also be provided in the paper-pressing member 22. 

FIG. 12 is a third schematic diagram of a position at which 
the pressure sensor 27 is provided. In the embodiment 
described above, only a single pressure sensor 27 is provided 
at a center, in the width direction of the paper (i.e., the inter 
secting direction), of the paper-pressing member 22. How 
ever, Such an arrangement is not provided by way of limita 
tion. For example, a plurality of pressure sensors. 27a through 
27c may be provided in the intersecting direction as shown in 
FIG. 12. A configuration is also possible in which the pressing 
force on the paper sheet S is deemed to be appropriate when 
pressure values obtained from all of the pressure sensors 27a 
through 27.c are within a predetermined range, and the motor 
output of the DC motor 22b at the corresponding point is 
recorded and used. 
The pressure sensor 27 may be in Such a position so as to be 

disposed at a location at which the pressure is equal to an 
average pressure on the entire sheet, taking the location at 
which pressure is applied and the body to which pressure is 
applied into consideration. Also, the position of the pressure 
sensor 27 may be so that the sensor is disposed at a location at 
which the accuracy of colorimetric measurement has the 
greatest effect on colorimetric measurement. 
The pressing-force-setting process described above is pref 

erably performed each time the type of paper is changed. 
Also, the motor output (i.e., electrical power) for each type of 
paper may be recorded. 
What is claimed is: 
1. A color measurement device for performing colorimetric 

measurement of a print pattern printed on a medium, the color 
measurement device comprising: 

a pressing member for pressing the medium in a pressing 
position; 

a power source for outputting powerfor the pressing mem 
ber to press the medium; 

a pressure sensor for detecting a pressing force of the 
pressing member on the medium; 

a color measurement section for performing colorimetric 
measurement of the print pattern; and 

a control part for, as the pressing member is in the pressing 
position, changing an output of the power source in 
order to set the pressing force to be a predetermined 
pressing force, for recognizing, as a specified output, the 
output when the pressing force detected by the pressure 
sensor is equal to the predetermined pressing force, and 
for causing the color measurement section to perform 
colorimetric measurement of the print pattern printed on 
the medium pressed by the pressing member with the 
specified output. 

2. The color measurement device according to claim 1, 
wherein 

the control part further records the specified output. 
3. The color measurement device according to claim 1, 

wherein 
the pressure sensor is provided at a position opposite the 

pressing member. 
4. The color measurement device according to claim 1, 

wherein 
the pressure sensor is provided to the pressing member. 
5. The color measurement device according to claim 1, 

wherein 
the pressure sensor is provided on a Surface where the 

pressing member comes into contact with the medium; 
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and is provided to a side of the surface set apart from 
where the power Source is disposed, in a direction along 
which the medium is conveyed. 

6. The color measurement device according to claim 1, 
wherein 5 

a plurality of the pressure sensors are provided in a direc 
tion that intersects a direction along which the medium 
is conveyed. 

7. The color measurement device according to claim 6. 
wherein 10 

colorimetric measurement of the print pattern is performed 
when all pressing forces detected by the plurality of 
pressure sensors are within a predetermined range of 
pressing forces. 

8. A color measurement method, comprising: 15 
causing a pressing medium to press a medium in a pressing 

position using power outputted by a power source; 
detecting a pressing force of the pressing member on the 
medium as the pressing member is in the pressing posi 
tion; 2O 

setting the power source based on the detected pressing 
force and the power outputted by the power source as the 
pressing member is in the pressing position by changing 
an output of the power source in order to set the pressing 
force to be a predetermined pressing force, and recog- 25 
nizing, as a specified output, the output when the press 
ing force is equal to the predetermined pressing force; 
and 

performing colorimetric measurement of a print pattern 
printed on the medium by pressed by the pressing mem- 30 
ber with the specified output. 

k k k k k 


